1.
Introduction -The O-lattice method, with its mathematical implications, for calculating the dislocation structure of intercrystalline boundaries, is given in [1] . Applications to the study of close coincidence boundaries in aluminium are presented in [2] . The example shown here of a boundary close to £=59 is part of that work.
2.
A £=59 Near Coincidence Boundary -TEM-micrographs of the boundary are shown in fig. 1 . An ordered set of strong dislocation-contrast lines L. .L is clearly visible. The lines change their direction and spacing in a continuous manner, depending on the orientation and curvature of the interface. The crystallographic parameters of the boundary have been determined by means of diffraction, tilting experiments, and analytical calculation, as follows:
-The relative orientation of crystals 1 and 2, i.e. the transformation A relating crystal lattice 1 to lattice 2 is: . The shadowed a r e a s mark t h e "b-steps". The D S C -l a t t i c e u n i t i s g i v e n i n f i g . 2.
s e c o n d a r y d i s l o c a t i o n s y s t e m was c a l c u l a t e d w i t h r e s p e c t t o t h e r
W i t h t h e s e c o n d a r y t r a n s f o r m a t i o n B (equ. 4 ) and t h e b -n e t ( f i g . 3 ) , t h e s o l u --t i o n o f t h e 0 -l a t t i c e e a u a t i o n i n t h e f o r m : r e s u l t s i n t h e 0 2 -l a t t i c e c e l l s t r u c t u r e o f f i g . 4 . The l i n e s h e r e have t o be cons i d e r e d as v e r t i c a l c e l l w a l l s and t h e s t r o n g l i n e s mark t h e b -s t e p c e l l w a l l s .
The s e c o n d a r y d i s l o c a t i o n n e t w o r k w i t h i n t h e b o u n d a r y p l a n e F(nl) ( F ( n z ) r es p e c t i v e l y ) i s g i v e n b y t h e c u t t h r o u g h t h e 0 2 -l a t t i c e c e l l s t r u c t u r e o f f i g . 4.
These n e t w o r k s a r e shown i n f i g s . 5 and 6. The s
t r o n g l i n e s show t h e sequences of t h e b -s t e p d i s l o c a t i o n s . The B u r g e r s v e c t o r s a r e a t t r i b u t e d t o t h e d i s l o c a t i o n l i n e s by means o f t h e d u a l i t y r e l a t i o n s f r o m t h e b -n e t ( f i g . 3 )
. 0 2 -l a t t i c e c e l l s t r u c t u r e . C u t p a r a l l e l t o t h e RDF, i . e . normal t o t h e 02-lines (small c i r c l e s ) . The strong l i n e s mark t h e b-step c e l l walls.
Fig. 5
Cut through the 02-lattice cell structure parallel to the interface plane F (%') . Secondary dislocation network within F (&I) . The strong lines show the b-step dislocation sequences. 
The c a l c u l a t e d d i s l o c a t i o n system i s now p r o j e c t e d i n t o t h e a c t u a l TEM-beam d i r e c t i o n [112.] ( f i g . 7 ) and compared w i t h t h e g i v e n TEi'4-contrast image. We n o t e t h a t t h e c a l c u l a t e d b -s t e p d i s l o c a t i o n sequences
r e f l e c t i n a c l o s e l y c o n s i s t e n t way t h e o v e r a l l c o n f i g u r a t i o n o f t h e o b s e r v e d d i s l o c a t i o n -c o n t r a s t l i n e s , a l t h o u g h t h e r e a r e some d i f f e r e n c i e s w i t h r e s p e c t t o l i n e d i r e c t i o n and s p a c i n g , due t o t h e l i m i t e d p r e c i s i o n o f t h e p r i m a r y measurements. I n t h e m i c r o g r a p h s ( f i g s . l c , d ) t h e r e i s even c l e a r e v i d e n c e f o r t h e f i n e -
3.
C o n c l u s i o n s -TEM-observations o f g r a i n b o u n d a r y d i s l o c a t i o n systems, t o g e t h e r w i t h t h o r o u g h t h e o r e t i c a l i n t e r p r e t a t i o n , can g i v e i n s i g h t i n t o t h e r e l a x a t i o n p r oc e s s i n b o u n d a r i e s . The 0 -l a t t i c e c o n c e p t can, s t a r t i n g f r o m t h e c r y s t a l l o g r a p h i c p a r a m e t e r s o f t h e b o u n d a r y , p r e d i c t t h e i m p o r t a n t f e a t u r e s o f a r e l a t e d g r a i n boun- Acknowledgement -One a u t h o r (C.S.) w o u l d l i k e t o e x p r e s s h i s g r a t i t u d e t o SULZER AG, W i n t e r t h u r , f o r i t s g e n e r o u s s u p p o r t o f t h i s work. R e f e r e n c e s
[ I ] B o l l m a n n , W., " C r y s t a l L a t t i c e s , I n t e r f a c e s , M a t r i c e s " , p r i v a t e l y p u b l i s h e d (1982) [ 2 ] S o l e n t h a l e r , C., D o c t o r a l T h e s i s no. 7235, ETH Z u r i c h (1983) [ 3 ] Pumphrey, P . H . , S c r i p t a Met. 6, 107 -114, (1972) 
